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[0030] Next described will be an electric circuit of the image input display device 
46, with reference to Fig. 4. 

[0031] A switch 51, which is controlled by the X driver 53, is provided at each of 
the first signal lines 31, and the scanning lines 12 are connected to the Y driver 53. 
Further, a thin film transistor 27 for display is connected to the vicinity of each 
intersection between the scanning lines 12 and the first signal lines 31. In the thin 
film transistor 27 for display, a gate electrode 1 1 is connected to the corresponding 
scanning line 12, a source electrode 21 is connected to the corresponding first 
signal line 3 1 and a drain electrode 22 is connected to a transparent pixel electrode 
25 and an auxiliary capacitor 29. 

[0032] When the gate electrode 11 and the source electrode 21 are in the ON state, 
a current flows between the source electrode 21 and the drain electrode 22 and the 
potentials of the auxiliary capacitor 29 and the pixel electrode 25 become equal to 
the signal potential, so that a singal voltage is applied to control the liquid crystal. 
Moreover, a transparent counter electrode 40 is arranged in the counter substrate 
41 so as to oppose to the pixel electrode 25, and liquid crystal 42 is intervened 
between the pixel electrode 25 and the counter electrode 40. 

[0033] Furthermore, second signal lines 32 are respectively arranged so as to 
correspond to the first signal lines 3 1 . A switch 54, which is controlled by the X 
driver 52, is provided at the second signal line 32. The second signal line is 
connected to a light receiving circuit (not shown) and an amplifier 55 and is to be 
connected to a power source 58 or is grounded through the switch 56 or the switch 
57. A thin film transistor 28 for light receiving is arranged at the vicinity of each 
intersection between the scanning lines 12 and the second signal lines 32 so as to 
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correspond to the thin film transistor 27 for display. In the thin film transistor 28 
for light receiving, a gate electrode 13 is connected to the corresponding scanning 
line 12, a source electrode 23 is connected to the corresponding second signal line 
32 and a drain electrode 24 is connected to a storage capacitor 30. 

[0034] Further, a light pen, which is denoted by reference numeral 59, narrows a 
irradiation region. When the light pen 59 irradiates the display screen, input on the 
screen is carried out in such a manner that the potential of the storage capacitor 30 
in the thus irradiated region is changed by a light leakage current of the thin film 
transistor 28 for light receiving in the OFF state and the potential of the storage 
capacitor 30 in the ON state is read by the light receiving circuit through the 
corresponding second signal line 32. 

[0035] It is noted that a backlight 47 may be arranged, for example, on the counter 
substrate 41 side as shown in Fig. 5, instead of the backlight 47 arranged on the 
matrix array substrate 34 side as shown in Fig. 3. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide the display device which 
prevents a light leak current without 
increasing processes and lowering 
performance. 

SOLUTION: On a glass substrate 1 , 
a thin film transistor 27 for display, 
a pixel electrode 25, and a thin film 
transistor 28 for photodetection 
which senses light input are 
arranged in matrix. The thin film 
transistor 27 for display is formed 
across an amorphous silicon film 3 
and an insulating film 5. The thin film 
transistor 28 for photodetection has 
an amorphous silicon film 3, so the 
intensity of the light of a light pen 
may be about 1/10 as large as that 
of the case wherein polycrystalline 
silicon is used. The active layer of 
the thin film transistor 27 for display 
is formed of polycrystalline silicon, 
so the light from the light pen which 
is made incident from the side of a 
glass substrate 1 can be suppressed 
with the amorphous silicon film 3 of 
about 1 in OD1 (replacing 
transmissivity appearing in OD 
(optical density) with means of 
transmissivity in wavelength range 
of light of back light). The 
amorphous silicon film 3 of the thin 
film transistor 27 for display and the 
photoelectric converting layer 4 of 
the thin film transistor 28 for 
photodetection are formed in the 
same process. 




COPYRIGHT: (C)1998,JPO 



(i9)B#g4$nw? <jp> 02) & Hfe & $| (a) (iMstipajBares^ 

#IS¥10 -90655 

(43)&B8B «U04p(1998)4fllOB 







P T 




A* t\ O "C 1 /logo 

GO l/Iooo 




r n o c 
yj \j £ v 


1/ lOoo 


1/136 


5 0 0 




1/136 5 0 0 








*f&3R ff^©«5 OL (4 9 1) 




IftWm -244572 


(71)fflIBA 


000008078 










(22) mas 


5pdc8^(1996) 9^17H 










(72; %if 


ill ■£ --J. _L 






















(74)«8IA 


#a± «Ni S (*2*) 


(54) 









(57) [gift] 

%<rm.m*sfe&~/ u 3 y^o^icit^T i o#?> i s 

^^•Jrj^T$>S<50T, OD1 j&USJSO^a^^Un 




(2) 



^¥1 0-90655 



jffc*t-ft**sa»^ mmbyy^^^x^mm 

ffiBfc*S3MBi . i **MHt ^ y 3 >jk k w-iar 
fifc* HW is U 3 y RT* ft .r k ®k -r ft 

Clf*3S2 3 ^MHt^y 3 >R*i, IKJ?rt<5 0 0^ 

k £ watt-rial** i imn&jkms.. 

i mrnx-fr zzt £ ws t -r ft ia*a i * fc« 

[N&1I4 3 rw m&nttftg&.b «K»«OB»= 
BR3*lforW?9-f h£J«SU;£k£1*mkrft» 

aRjbi &ol3v ^-ma^ta® cofUi^S . 

j&EttfclTU 

■cv»ft z t zmLtr&m&m i $n^L4 wf*ta>§s8 

[000 1 3 

[JW^M-rftailMW] *»9Bi» B#m©£iBiirr 

Htia-rft. 

[00021 

mbiw>«*] 2*. «n*s««i»g, «?»am 

fl, iSB«<75BtR^SiSak LTffiBtiSSBfliLTi} 

v-?w.m i ±txm?mmi> i isrF-tz - k *i»±-rft 

ggk LT . fck ifcPRBHT 7-1 7674 8^HMC 

[00 033 i<0l^F7- 1 76748^«tiea 
OflbAU . IOittO»JHHBLLfc#tt* ^ 'J a ^K^S 
ttJISr^rtftllilh^v^^iiEKt. -cofiffih^ 

[00043 *LT, Jtk*.fcf7by?*TW£«0 

ttafcjto&«8St$iift^kSrRftitLT, 'J-7«a*<86 
*i4£k*RftikU S^,PaStf>{B;T£l*jfcLT^ft. 
[00053 



idle, aKh^yy^^JsiieKBaHRBItcltKIMfc 
His y n L&t-mtf * fe-**Ifij&«Mflirtftm 

[0006 3 #f&«$K±. JJEraU(cS^r$fu^(>«) 
T. Ig£^0-rft£k£<fcf££<rF£-tf-f^y-? 
fgSfE£R&ik Ui*S»««:«flW ft- k * S Wki"ft . 

[00073 

K b 5 y ? J: *) 9m £ ft ft B#^Si£ -£tf #<2H 
Jtn&fflBte. £ fO^ftSv 'J 3 yJSk R— 1ST** 

$ nfciMWi/ y 3 ymx-h ft t> ft . 
[000 83 *lt, awh^y^^fcas^wi* 

S^'J 3 >-Kk l§l-XST?gfi!t-r ft £ k tci "5 . ffitX 

^^a^ y ^ >-^*^ft^ y 3 v cjf<T ?r«*Katr 

ft . 5 h ic . JittjitflHSfl^M^SWB h 9 > ->'^ ^ 

«. immmx-h 0 , «»iaBt«aLhtaia*iW>ft« 
^ftft. 

[00093 ife. ^aa^y 3 >-k«, &w#5 0 0 

fttcor. 3t^6mss-^r«3t®«-c'ia«tc^tm 
^jisrfcft. 

[001033^. ^^aai- y 3 3t^as 

*WS3t® «C 1 SUKTft ft i> <KTS> ft . 
[00 1 1 3 ttiZblz. w^mnwis.t\iM. 

h<7>3tKJ:ft3fey-^^tB»jk-rft. 
[ 0 0 1 2 3 4fc, -7 h »9Xitt!e2S&%tU&&mto 

^^ss^i^ik-rft. 

[00 133 

[0014] ^ 1 cr>$imco&mtm 1 ^CrV^ L04 

[00 1 5 3 Hl£J:tfH2t3ic?J:3<C« jS^S^k 
L-C«^tt<0Xfv^«l±^T^-3-M12*gg 



(3) 



ItgiH 1 10-90655 



o di *>' i msrct» 1000* V7X V a-J*<nft£ B 

^Msn. diif > # B B B s^U3yK3fc«j:y r 3tm^ 
^4±ic{iK/f 4 o o o*>rxvv-j*(n , mtt£mwk 

bJtKff 5 0 0 jfV^X ho-A^^ai^'J a^co 

[00 163 ^NHI^UayffllSisllflfilMlS 

TO«Ji4iJJ:i«ei»«6±fc:tt. J5Br+iWc*aBl»l2 

®^yn>'&3£«fcttf*&feiSi5JLfc. ?t^mil4feJ: 
tfiffi*IIBI6 fc*)ia<W*-MH«8±(Cti, IKS 2 5 0 

o^y^fD-Awt'j^^^fy^ (Mo 
w> wiftt^sa^Mfci^^at^a^sis^^^ 

X otcffiU? 5 0 0 0;t^x hn-AcoiMJ^SISBfi 
8lK16*^fi£$itTV%4. 

[00173 s £>c «aiftiwti6tf>#A«5' >j 3 >-k 

3 J: tfS&SK 5 iiaW*-*-*t tfr 7 
K&^Sft&V-^m^lfc.fctfKW >^a22OT8* 
SfU 3t«^S4fcJ:t>'lftSiK6±tc;J±y-^Sffi23 

»ffil6^ffl6l5g*mffil4<0±*Wi, I TO (IndiumTi 
n Oxide) <7)Hfi?€®25a ? ^jS;3*U #^«S«^15C0 

^m^iam^t ltco nawS3tffl^^B B Be^ y n >-<o 

®Bgl4feJ:l^Bg«Bi25iak:«a«»S*29*<m$*i.» 
[0018)8^C. FN >«SI22tt^3aR12CJtL 

2 mmikcnm 1 os^mbi t $ ft . k w v 

«ae2Ji^B»12CJ* LTffl3£i-4 fc fc tic* 1 «Ott* 
&3Hc*fLT¥frC. Htt& s K)|1 500^/Xb 
0-A<7)_fcJf <0M o t T®<DmJ$.4 5 0 Q**7X h a 
-i»cOA 1 0>2MW&M2M&W32k — flslC^fi£2 
ft.TU4. -«:;b*>. 7QE§ai2tgSlcOfl^&31i5j:y 

itfSI l cofl^3i<^^£*tJ5CT^Jfi<DiIK h y 
y^^27iJil^l#mS25*»', j£3BSi2fcS&2<oft-3- 

ji32io3t^^j£ Lx%ftm<mm h 9 vy**^* 



^mm xv&2 <r>m^ms2 1 wmgms* mm tzss. 

m*mxwmt&ki>"rs m^mrfjm^a^xit. 
izm%i-z>$m<Dmnmz±ifhzti±X'*&\ 
immnmmmsitfB&Lziix . 7h'j?^7wa« 

34£rJ&£L-CV^. 

[00 1 93 $<btc. S3lc*-ridtc, vl-y^xT 
WS«34ii. ttft®M>£*TSttfaSl£41**ttlSj 
U d*t^vhU^^TWS«34J3J:U : M[6l*«4lEI 

Vt-U £«D4fc iy ; «l6]S«4lSt<i?SBVl2 

j&t&JSSftT^S. iJt, -?MJ 7.XTU"f2«34i3j; 
t^fa^410*itefi#fiL&vMaic:kL TJMMIft 
*448J:tfaaf«I**45a«R»1-fcfc.. A»ffi9ffl3t«44 

W^ B 3 B42$r^SLTHgS«-4^'-y^7>f b47£ffilSrf 

[00203 mz. iMsmtzv&mommxmiziit-ix 

[0021 3 T>?-3- hm2Wf8m%ixtztf7 

(PE-CVD) jSerffiWCKS^CtJUT 

S 4 ±5 J: 5. 6SrCF 4 fc0 2 hOil^'^S: 

fflV^^S^WH^-fx-y-?-^^ (CDE) 

T, ^fflO^Kh7>-^^27. tij:t/. %±m<7M 

[0 0 22 3 ^3. PE-CVDatcJ:0^ffl<^»K 

MUfctt. 5 0 0*CT'»S!W|LT^ a B!S^y 3>-K3fc 

df^vl^-ifr--^ (ELA) ftt:J:0fi51±il7i:^r 

s^a^ y 3 ^JBiSrfM&FBV- y ?yittz> . 

— yoglBt/lV-tt. 1 50— 4 00m J-t'&S. 
ZT7V->> 3 vS-^-TC t ^ < Z&iMt-t h ^ t iP 
z.&\ CDES^fflV^-C^al^y^^ffiSrT 

[00233 mz. «E» (AP) -cwmzx*)? 
[00 24 3 -e^. ^^112. «ipfflOiIH7yi ; 



(4) 



10-90655 



[00253 mz^ <i*>Y-v>7m*m^xY-r- 
[0026]$ a>tz. mr^wmteim^Js.* o ox: 
&tt*ti?tiiz^ b*-j\'Zmc\irtztk. Mm 

W®25t-%%> ITO£.X>''«-/*i££fflVvtj£JgU 

mmmom i <7)fi#&3i£ffM u znmi <om^mi 
t m^mcomfe vyyisx? rt<nw&m i & * 

U-CxmS£22, M^M25k m^^comf^ Yyy'JT.9 

t ^tmcomm vyy : jx 9 T&emm. 6 £ sss-r s f 

A f±3te©^ 



[0 0 28] KCs «tlffiB3£PE-CVDj£-e)£© 
U -?HJ g«34£Jgj£U ttfag«41S:** 

[6lS-li:T?g B B a 42S:^LT, W&A^SI^SSBSr^fifrr 
£. 

[0 0 29] 3t^iiJKODt{i#^<?)3t 

[»i] 

OD = -log, 0 T(A) 

ttz. ODl t(iOD{CTT<S3tia^S:''^'y^7^ F 

T\ 

[»2] 

OD , = -log lo T(A) 

OD2 iliODCTT<65g3fi3*£:. jffiM*fclfc1SJ&£ 

[&3] 

OD,= -log 10 T(A) 

[&4] 



T ( A ) 



St T ( A ) d A 
b - a 



T(A) = 



JS TCA)V(A)d A 
b - a 



a = 4 0 0 mn» b = 700naB 



v c a ) itmmttmmm 

X'Sih. 

[0030] CL^S®A^^§IS46c0^1hI» 



[0031 ] IfSl 0>m*rmi£.teX4 vtttmVbtl 
12KtiYF74A53* { i£!£$ix-CV^. *LX. 



(5) 



$#^1 0-906 5 5 



mb?y~;x?27t) { i$WiZtlX^2>. C^I^ii 
§S29KtSi£ft-t^.i>. 

[0032] zlx. y-hmmntDXisv-xmmi 
mtoNVLmzz&t. v-xm^ifcii/nw >•« 
wzzmz-gs&tfifcti. «8ft^ft29fej;t/ia*m@25<7)m 

SPSftS. H3!Smffi25lcti*t[6]g«4l<7)l^«fc:3g 
B>1*ttft^ffi40#ttfrLTiat££*u li^fii25i5J:t/ 
M|6jmfiS40ia^«rRa42*^m $ ftT I » & . 

[00333 4* . si i wm^mMzftm Lx$&2<?>m 

ft. ^2f)fI-^32{ia*L^rV>^E88i5J:I/Tvr 

jai2t>j:t/m2<7){i-^a32co*^jfi^c{i. m^m<r) 
mm h 7yi;x?mz%ii.?tittm lx gytmomm h 
7>is*??&tmwt.ztvx^&. zngitmommh? 
vi/x?m±. ■y-hn&i3tfi££m2i l zi£Wizix. v 
-xmmzt^ 2 oiwtt&tt&Rs ft - kw 

24*^»^«30tC«g|$ ftT V *4 . 
[0 0 34] 59ti5-f Wt, CI CD 5^ 

* J S3tfflc0W^N^>'> ;: ^.^28<0OFF^tCfc(tS3te 
»J— ^ mSEtc J: 0 Sfl L . O N WBX'Wm&&30cr>-%tiL 

tfm2com^m2*-frLx%%\si8&x'Wix-J8.L>ix. mm 
ix-xnxzh. 

[00 3 53 fc*5. tikZ-iim3izir;-?-?hV-7XTl' 
JWSMmZJ^yfH h47Zffl&i-&mf&tzKx.X . 
0 5 tc*i-j: 0 fc»lWHK410WcA-y ? 7 -f M7£Eg 

[0 0 36] %IC. lg2<7)Hi6^©5-a6 5r#a3UT 

[00373 ^.(500 6 t^-rHJgO}g©»i, 12 1 ItZtj?? 

ma&nf&Miz&^x . ijyxwfc. 1 <r>T>?-^— 

^14iiJ:t/TOg»S&15j!tf&£$ft. dft^iyt 

±.izmm 4 0 o 0 *y^x h a-AcovStt® 7te J: t^5t 
msaai 4 % ztsmth im^u-itm\ifmwL sft 

tlLCOX&Z . 

[00 383 BHUBfcHi. AP-CVDSKiO 

j£ffitig£H4 0 0*CT'j£fit-f 

[00393 tfz. &3<r>nm(r)mt&*mi zm&Lx 



KW4. 

[00403 3^07 lC*-riU6«0^©»i, EI 1 Hz^cf 
$m<r>MBtzi3^X . ^*ffl<?5?f R h^y^ ?27?>± 

[0 04 1 3 Ztilz, m4WHJfic7)^ffilrEI8$r#^L 

[00423 z<r>m8 t,z7jki-9£fa?>i&im±. S2 tc^-r 
ii<F>mms<r>±mz%tt&.<r>^mif\xb zt?vji> 

[0 04 3 3 -e-tt, S7fcJ:^08C*-r^3«j:I/ 
m4<0SBSfe<0JgJB<0«-&K{i, A 7 ?5>( M7£-?J-'J 

3VH3«Cj:0j«Bf3it4. 

[00443 9 W h-^.y59c03tJi*f|filS^41fflS*» 

3^£3fc&62t::J: , ,itB)T$ft-S.. 3fi3l£ 

25<nwm&nm^t&nm3frbmti&fti>mmx'Z 

[00453 3&5cO#lJS<O^>$2r09 2:# 

[00463 3 9 iztrrrmmcoj&mii. m 1 

am3i>z3y?7 h*-n>z]8&LtzwBX'mmiz i t 
25izmwi2tiKLi><?>X'b&. 

[004 7 3 *LT££, ^6OHSft«O^$:01 0$: 

^mLxmm-h. 

[004 8] zcomi oiz^-rmM^mmn.. I2(^t 

^SS®3te*^R^MSffi«M63Sr«B£L. Cl<?)Ji@ 

lessee a ^ h *i->v*mtfL trz^mx-mmiz i 

[00491 H9i3J:I/01 0(c^-r»SfiO© 

3ttt*fl5R<0®SieSK63$r^L^m. ^BSS3ttt 

[00 50 3 mz^ I TO :?!£$:ffiv^i£JgL 

-r&. 

[00 5 1 3 Cix^.09fcJ:V01 0ic^-fJ:3lc. M 

#ms64#micom^^3K m2<r>m^m2&zv%& 
m20>±mtz*-><? sTZithzbiz**) , mtnim 

&£Tfl£Kjl(mm£ft±X'$h. tit. Z<7>£o%m 



(6) 



ffltff- 10-90655 



1 <0ft^J831. » 2 cOfI#*H32:fc «fc (^£812 4: B3§^ 
©25 fc ^|»[Sl3!i^c7)jt»tt^RSjJi-rS^^)g3tlHi^ 

[0052] iie^-ftWOllJfetO^ffiT- 1 . ^MMtv' U 
3>'ii(B*triW-*"4it3& , t!'*6ar3&»0'C*<. 6 0 

t>*<. JWWaWO" 1 (flcm) ->JaTT*»). 

[0053] fhur^ua^ut. **akf»*> 

JBSSHfeSW-* 7h>JWH 
»£340fl*> f> Aftf t T is V 3 >iSBt ^7^? 

tUffl^ut*>'TH. *:i:;lfcf2 0 0nit <7>SSg 

^VkK/WwiTSUiS^WiODlAiO . 7m&£ 
li. $ fc£TO^K^*««flBtoW*S < . Kff 1 0 

[0054] iMiw-mcnnmnmmz&^xi*. 

4 , ^fs^i- y 3 vm«K^vsiii 7 . is jiwmm 

5 . 6 fcit%M*>?tASi' U 3 VIS 3 i3 itA'3tS^}ftS 
4 t^2iiH^JnX^(±CDEi£5rfflV>TSiSflL7t 

f-v^s. 4^<i. yr?-r4 ^4 ^yi7f^^ 

§t>tc. ^■f B fi' l J3l'S3. 7t«^«SJf4fcJ:^jeS 
K5, 6 &x-/f v/tsx 7 f y/#xcov>T t . 
CF 2 +0 2 4=^ (fe^*x5rfflv% 

TiDXLTt|Sl«eoSDm5rtf.5^i:A I T-§S. *LT, 
J&J¥£ 1 OOOsj-v^hn— AttSItKJ: 1 ). * 

^meomm * y y ?mz$m s ti^ytiW}^^ 
mtmb^t^^v 3 >i3 fmsmm* t mm 

5. 3fc^&Jf 4c7)Kff(2:5 0 0* v^x bo- 
Ad^ 1 0 0 0^- y/X hn-Ag^® Ltv^. 
[005 5 3 SMC. OD1 ^lgJS^SS^'Jny 
K<i. 54 h^y*^tf>3E$-jI13rf£.&i: LTffi^-i: 
fcT*4. 4^, §3tfflC0{fKf3>^X^28^'5t®S 

&Jl4 5:3rLTV^<OT\ 54 Y^y<r>%(7mmt^ 



mm\-yV~/X9X']hZ><r)X\ OD1 ^lUKOlNMt 

[0056] tfc. ^mA^j^yfnth^y^^ 

[ 0 0 5 7 ] MA!^!1 3 yR5&»*-r4i fc 
[0058] 

8itxg£«atfl:-tf-^ ^«^y3>fl»i. 
y 3 ^seas/- y 3 ytcjt^T^i^icitf-*© 

[HI] *ft^Wr&M<r>%i 1 cO^lfficOJB^— 

[02] miwwmx'hh. 

[03] ^±-7hy^XTU4S«afflfc:''^-v^54 hSr 
[04] H±3feiltRA^a*l!l^«^IIIKW^0-C 

f> & ♦ 

[05] H±j*r*iSfiffl0fc^-y^5>f bS(aas*fc« 

[07] H±^3coHJfe«OJB©^— B^fcTrrfBrffiB"? 

. 

[091 |h1±JI 5 coHSgo^ffiso— B*2r^i" SrBHt' 
[010] Wl±3S6<7)^&?>f&f& <7 >— ®^$rjr;-fafr®0 
[15^)^3 

1 WM&b'LXnijyXgM. 

3 *JW*>ya>-M 

12 

25 . 94 B^mS 

27 fUSfflOlf IS h^y^? 

28 jtm^s^t ixey&yfflnwmhyyiSA? 

31. 32 ft^S 



(7) 



&ffl¥ 10-90655 



[HI ] 






(8) «RPP10-90655 





[08] 




( 9 ) ttBPP 10-90655 

im9] 




